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PURPOSE. T h i s  c i r c u l a r  p r o v i d e s  g u i d e l i n e s  f o r  d e s i g n i n g ,  
i n s t a l l i n g ,  and e v a l u a t i n g  a l t i t u d e  a l e r t i n g  sys tems.  

CANCELLATION. Advisory C i r c u l a r  91-22 d a t e d  7  J u l y  1969. 

BACKGROUND. The i n c r e a s e d  number o f  a c c i d e n t s  and i n c i d e n t s  i n v o i v i n g  
l a c k  of  a l t i t u d e  awareness  prompted t h e  FAA t o  i n i t i a t e  rulemaking(FAR 91.51)  
a c t i o n  which r e s u l t e d  i n  a r equ i r emen t  f o r  a n  approved a l t i t u d e  a l e r t i n g  
d e v i c e / s y s t e m  o n  a l l  t u r b o j e t  a i r c r a f t  a f t e r  29 Feb rua ry  1972. 

GUIDELINES. 

a. A l t i t u d e  a l e r t i n g  d e v i c e s / s y s t e m s  a r e  n o t  c o n s i d e r e d  a d d i t i o n a l  
p r imary  a l t i t u d e  i n d i c a t o r s  o r  s u b s t i t u t e s  f o r  b a s i c  a l t ' i m e t e r s  
n o r  w a s  i t  in t ended  t o  r e q u i r e  t h e s e  sys t ems  t o  s e r v e  a n  a l t i t u d e  
keep ing  f u n c t i o n .  Accord ing ly ,  t h e  FAA does  n o t  p l a n  t o  d e v e l o p  
r e s t r i c t i v e  s p e c i f i c a t i o n s  f o r  t h i s  equipment ,  An a l t i t u d e  a l e r t i n g  
d e v i c e  which has  been shown t o  meet t h e  g e n e r a l  c r i t e r i a  of  Appendix 1 
of  t h i s  c i r c u l a r  o r  i t s  e q u i v a l e n t  may be cons ide red  f o r  i n s t a l l a t i o n  
a p p r o v a l  and o p e r a t i o n a l  u se .  

b. S i n c e  t h e  r u l e  p e r m i t s  i n d u s t r y  t o  accompl i sh  t h e  a l t i t u d e  a l e r t i n g  
o b j e c t i v e  by any a p p r o p r i a t e  sys t em o r  d e v i c e ,  i t  i s  expec t ed  t h a t  
v a r i o u s  methods of  complying w i t h  t h e  r u l e  w i l l  be p r e s e n t e d  f o r  
a p p r o v a l .  A s  a n  example,  a l t i t u d e  a l e r t i n g  d e v i c e s  may u t i l i z e  
i n f o r m a t i o n  from: t h e  b a s i c  a l t i m e t e r  sys t em,  a n  i ndependen t  
d e v i c e ,  a i r  d a t a  sys t ems ,  r a d i o  a l t i m e t e r s ,  a u t o p i l o t  sy s t ems ,  o r  
o t h e r  sys tems.  One sys t em c u r r e n t l y  b e i n g  i n s t a l l e d  by a n  a i r  
c a r r i e r  u t i l i z e s  b a r o m e t r i c  i n f o r m a t i o n  t o  a c t u a t e  v i s u a l  and 
a u r a l  s i g n a l s  1000 f e e t  and 500 f e e t  r e s p e c t i v e l y  b e f o r e  t h e  
p r e s e l e c t e d  a l t i t u d e .  The a s s i g n e d  o r  d e s i r e d  l e v e l  o f f  a l t i t u d e  
can  be programmed i n t o  t h e  d e v i c e  i n  1 0 0 - f e e t  i nc remen t s  by t h e  
p i - l o t  s e t t i n g  a n  a s s o c i a t e d  knob on  t h e  f a c e  of t h e  i n s t r u m e n t ,  

-- 
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Th i s  s e l f - c o n t a i n e d  system, which u t i l i z e s  a n  independent dev ice ,  
i s  j u s t  one  example of a d e v i c e  t h a t  complies wi th  t h e  i n t e n t  of 
FAR 91.51. 

c. A l e r t i n g  d e v i c e s  may be i n s t a l l e d  i n  accordance wi th  e x i s t i n g  
r e g u l a t i o n s  and procedures.  Appl ican t s  who r e q u i r e  o p e r a t i o n a l  
approval  of t h e i r  system f o r  compliance wi th  FAR 91.51(b) and ( c )  
should c o n t a c t  t h e  a p p r o p r i a t e  a i r  c a r r i e r  o r  g e n e r a l  a v i a t i o n  
d i s t r i c t  o f f i c e .  I t  may be p o s s i b l e  i n  some i n s t a n c e s  f o r  t h e  
i n s p e c t o r  t o  e v a l u a t e  t h e  o p e r a t i o n a l  c a p a b i l i t y  of t h e  a l e r t i n g  
system on t h e  ground, however, when making t h e  e v a l u a t i o n  on t h e  
ground t h e  normal f l i g h t  c o c k p i t  n o i s e  l e v e l  must be considered 
i n  de te rmin ing  t h e  a c c e p t a b i l i t y  of  t h e  aud io  s i g n a l .  The 
e v a l u a t i o n  should  a l s o  i n c l u d e  a  check of  t h e  l i g h t  i n t e n s i t y  
and t h e  l o c a t i o n  of  t h e  v i s u a l  s i g n a l  and t h e  a l t i t u d e  increments 
a t  which t h e  s i g n a l s  a r e  programmed t o  precede t h e  l e v e l - o f f  
a l t i t u d e .  When i n - f l i g h t  e v a l u a t i o n  i s  r e q u i r e d  t h e  e v a l u a t i o n  
may be accomplished on t r a i n i n g  f l i g h t s ,  f l i g h t  checks,  t e s t  
f l i g h t s ,  en  r o u t e  i n s p e c t i o n s  o r  a combination of t h e s e  f l i g h t s .  
The a l e r t i n g  d e v i c e  should be checked a t  v a r i o u s  a l t i t u d e s  d u r i n g  
c l imb and descen t ,  however, i t  need no t  be eva lua ted  a t  t h e  h i g h e s t  
a l t i t u d e  a t  which t h e  a i r c r a f t  i s  c e r t i f i c a t e d .  F u t u r e  demon- 
s t r a t i o n s  o f  t h e  o p e r a t i o n a l  c a p a b i l i t y  of  t h e  system should be 
m d e  t o  a n  o p e r a t i o n s  i n s p e c t o r  o r  a  f l i g h t  t e s t  p i l o t .  

d,  There a r e  no s p e c i f i c  requirements  f o r  p r e c i s e  c o r r e l a t i o n  between 
i n d i c a t i o n s  of t h e  a l t i t u d e  a l e r t i n g  system and a i r c r a f t  primary 
a l t i m e t e r  systems. I n  a d d i t i o n ,  t h e r e  a r e  no s p e c i f i c  t o l e r a n c e s  
f o r  t h e  a l e r t i n g  system. The t o l e r a n c e s  s p e c i f i e d  by t h e  equipment 
msnufacturers  a r e  considered a c c e p t a b l e  i f  v i s u a l  and a u r a l  s i g n a l s  
occur  i n  s u f f i c i e n t  t ime t o  permit  e s t a b l i s h i n g  l e v e l  f l i g h t  a t  
t i e  s e l e c t e d  a l t i t u d e .  The a l t i t u d e  increments  a t  which t h e s e  
s i g n a l s  a r e  programmed t o  precede t h e  l e v e l - o f f  a l t i t u d e , e . g . ,  
1000'-500' ; 800 ' -3001 ,  e t c . ,  should  be s e l e c t e d  and p r e s e t  by t h e  
o p e r a t o r  a f t e r  cons ide r ing  combined a i r c r a f t  and system performance 
c h a r a c t e r i s t i c s ,  A v i s u a l  s i g n a l  should  be l o c a t e d  so  a s  t o  be 
r e a d i l y  d i s c e r n i b l e  t o  both p i l o t s .  I n  some a i r c r a f t ,  t h i s  may 
r e q u i r e  t h e  i n s t a l l a t i o n  of a l i g h t  on both t h e  p i l o t  and c o p i l o t  
ins t rument  p a n e l s ;  however, c o n t r o l s  f o r  s e t t i n g  t h e  a l e r t i n g  
system need be a c c e s s i b l e  t o  o n l y  one p i l o t .  

e. When a s i m i l a r  type  of a l t i t u d e  a l e r t i n g  system i s  i n s t a l l e d  i n  
accordance w i t h  e x i s t i n g  i n s t a l l a t i o n  r e g u l a t i o n s  and procedures  
by an a i r c r a f t  manufacturer ,  a  r e p a i r  s t a t i o n ,  a n  a i r l i n e , o r  a n  
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o p e r a t o r  o n  s e v e r a l  d i f f e r e n t  types  of  a i r c r a f t  compliance 
wi th  FAR 91.51(b) and ( c )  would normally need t o  be demonstrated 
on one a i r c r a f t  type. 

f ,  Procedures  f o r  u t i l i z i n g  t h e  system, i n c l u d i n g  p r e f l i g h t  t e s t s  t o  
be conducted by t h e  p i l o t s ,  should be e s t a b l i s h e d  by each o p e r a t o r .  

Act ing D i r e c t o r  
F l i g h t  Standards  Serv ice  
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Appendix 1 

APPENDIX 1. ALTITUDE ALERTING DEVICES - CRITERIA FOR EQUIPMENT APPXOVAL 

APPLICABILITY. T h i s  c r i t e r i a  i s  a p p l i c a b l e  t o  a l t i t u d e  a l e r t i n g  
d e v i c e s  which: 

a. Are s e l f - c o n t a i n e d ;  t h a t  i s ,  hav ing  t h e  p r e s s u r e  s e n s i n g  
mechanism w i t h i n  t h e  c a s e ;  o r  

b. Rece ive  a l t i t u d e  i n f o r m a t i o n  f rom remote  s o u r c e s ;  and have  
b a r o m e t r i c  c o r r e c t i o n  p r o v i s i o n s ,  e i t h e r  i n t e g r a l  o r  remote.  

DESIGN CRITERIA. 

a. C a l i b r a t i o n  of t h e  s e n s i n g  mechanism and o f  t h e  b a r o m e t r i c  
p r e s s u r e  a d j u s t m e n t  sys t em w i t h  which t h e  d e v i c e  o p e r a t e s  
shou ld  be t o  t h e  U. S. S t anda rd  Atmosphere, 1962, and Supplements  
d a t e d  1966,  u s i n g  as a r e f e r e n c e  a mercury ba rome te r  o r  s t a t i c  
p r e s s u r e  g e n e r a t i n g  equipment  which i s  a c c u r a t e ,  w i t h  c o r r e c t i o n s ,  
t o  w i t h i n  0.005 i n c h e s  o f  mercury a b s o l u t e .  

b. A l t i m e t e r .  When i n c o r p o r a t e d  as an  i n t e g r a l  p a r t  o f  an  a l t i m e t e r ,  
t h e  a l t i t u d e  a l e r t i n g  d e v i c e  shou ld  n o t  d e g r a d e  t h e  performancze 
o f  t h e  a l t i m e t e r .  

c.  Mzximum A l t i t u d e .  The m a n u f a c t u r e r  shou ld  s t a t e  t h e  maximum 
a l t i t u d e  f o r  which a p p r o v a l  i s  s o u g h t .  

d .  P r e s e l e c t e d  A l t i t u d e  Di sp l ay .  The " s e l e c t e d  a l t i t u d e "  numer i ca l  
s c a l e  shou ld  be  i n  i n t e r v a l s  no t  t o  exceed f i v e  hundred (500)  f e e t  
w i t h  i n c r e m e n t a l  d i v i s i o n s  of  one  hundred ( 1 0 0 )  f e e t .  

e .  Ba rome t r i c  S e t t i n g .  Fo r  i n s t r u m e n t s  w i t h  s e l f - c o n t a i n e d  b a r o m e t r i c  
s e t t i n g  c a p a b i l i t i e s ,  t h e  s e t t i n g  of  b a r o m e t r i c  i n p u t s  shou ld  n o t  
c a u s e  t h e  p r e s e l e c t e d  a l t i t u d e  s e t t i n g  t o  change. 

f .  S i g n a l  S e l f  T e s t .  Means shou ld  be p r o v i d e d  t o  p e r m i t  t h e  p i l o t  t o  
t e s t  t h e  s i g n a l  g e n e r a t i o n  w i t h o u t  t h e  u s e  o f  s p e c i a l  t e s t  
equipment .  
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3. PERFORMANCE CRLTERIA. 

A l e r t i n g  S i g n a l s .  The a l e r t i n g  d e v i c e  s h o u l d  g e n e r a t e  a l e r t i n g  
s i g n a l s  r e l a t i v e  t o  t h e  p r e s e l e c t e d  a l t i t u d e  l e v e l  as f o l l o w s :  

( 1 )  Approaching P r e s e l e c t e d  A l t i t u d e .  Fo r  i n s t r u m e n t s  a c t i v a t e d  
by a l t i t u d e  s e n s o r s  o n l y ,  a s i g n a l  s h o u l d  be g e n e r a t e d  t o  
o p e r a t e  a v i s u a l  and a u d i o  a l e r t  a t  a n  a l t i t u d e  s e t t i n g  
s p e c i f i e d  by t h e  m a n u f a c t u r e r  b e f o r e  a t t a i n m e n t  o f  t h e  
p r e s e l e c t e d  a l t i t u d e  f o r  bo th  a s c e n d i n g  and d e s c e n d i n g  
a l t i t u d e  changes .  The t ime  d u r a t i o n  o f  t h e  v i s u a l  and a u d i o  
a l e r t  s i g n a l  r e l a t i v e  t o  a change i n  a l t i t u d e  shou ld  be 
s p e c i f i e d  by t h e  manufac tu re r .  The a u d i o  s i g n a l  should  be 
o f  s u f f i c i e n t  d u r a t i o n  t o  o p e r a t e  an a u d i o  sound g e n e r a t o r .  

( 2 )  Alert S i g n a l s .  For  i n s t r u m e n t s  a c t i v a t e d  by a l t i t u d e  and r a t e  
of  s t a t i c  p r e s s u r e  change  s e n s o r s ,  a s i g n a l  shou ld  be g e n e r a t e d  
t o  o p e r a t e  a v i s u a l  and a u d i o  a l e r t  a t  s p e c i f i c  s e l e c t e d  
s e t t i n g s .  

Trie a l e r t i n g  s i g n a l s  f rom bo th  t h e  a l t i t u d e  s e n s i n g  and t h e  
. a l t i t u d e  s e n s i n g  r a t e  of  s t a t i c  p r e s s u r e  change s e n s o r  

s h o u l d  be c o o r d i n a t e d  i n  t h e i r  o p e r a t i o n .  

A l t i t u d e  D e p a r t u r e  Mode. ( i f  p r o v i d e d ) .  S i g n a l s  f o r  v i s u a l  a n d / o r  
a u d i o  a l e r t  s h o u l d  be g e n e r a t e d  f o r  d e v i a t i o n s  above  and below t h e  
p r e s e l e c t e d  a l t i t u d e .  The a l e r t i n g  s i g n a l  o r  s i g n a l s  should  o p e r a t e  
b e f o r e  t h e  d e v i a t i o n  h a s  exceeded 500 f e e t .  

S i g n a l  O p e r a t i o n  Accuracy. The m a n u f a c t u r e r  s h o u l d  d e c l a r e  t h e  
a l t i t u d e  s e t t i n g  and a l l o w a b l e  t o l e r a n c e s  f o r  a c t u a t i o n  of  t h e  
v i s u a l  and a u d i o  a l e r t .  The a l e r t  a c t u a t i o n  may be a d j u s t a b l e  i n  
which c a s e  t h e  m a n u f a c t u r e r  shou ld  d e c l a r e  t h e  r ange  and t o l e r a n c e s  
f o r  which t h e  t r i p  l e v e l  may be s e t .  

4. TEST CRLTERIA. 

a. RTCA Document No. DO-138 e n t i t l e d  "Envi ronmenta l  C o n d i t i o n s  and 
T e s t  P r o c e d u r e s  f o r  A i rbo rne  E l e c t r o n i c / E l e c t r i c a l  Equipment and 
In s t rumen t s "  d a t e d  27 June  1968 shou ld  be u sed  i n  d e t e r m i n i n g  
t 3 e  env i ronmen ta l  c o n d i t i o n s  o v e r  which t h e  equipment  h a s  been 
des igned  t o  o p e r a t e .  C l a s s  2A and 2B equipment  need o n l y  be t e s t e d  
f o r  t h e  env i ronmen ta l  c o n d i t i o n s  o f  t e m p e r a t u r e  and a l t i t u d e ,  
humid i ty ,  shock ,  v i b r a t i o n  and power i n p u t  v o l t a g e  s e t  f o r t h  i n  
p a r a g r a p h s  4, 5 ,  6 ,  7 ,  and 9 o f  DO-138. DO-138 may be examined a t  
any  FAA Reg iona l  O f f i c e  o f  t h e  C h i e f ,  Eng inee r ing  and Manufac tur ing  
Branch ( o r ,  i n  t h e  c a s e  o f  t h e  Western  Region,  t h e  C h i e f ,  A i r c r a f t  
E n g i n e e r i n g  D i v i s i o n ) .  The document may be o b t a i n e d  from t h e  RTCA 
S e c r e t a r i a t ,  S u i t e  655, 1717 H S t r e e t  N W . ,  Washington,  D.C. 20006. 
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b. I n  a d d i t i o n  t o  t h e  above tes t s ,  t h e  f o l l o w i n g  c a s e  l e a k  t e s t  
m t j s t  be performed as a p p l i c a b l e ;  f o r  d e v i c e s  w i t h  s e l f - c o n t a i n e d  
p r e s s u r e  s e n s i n g  e l emen t s ,  t h e  s t a t i c  p r e s s u r e  p o r t  shou ld  be 
connected  t o  a p r e s s u r e  s e n s i n g  i n d i c a t o r  and a s o u r c e  o f  vacuum. 
A vacuum shou ld  be a p p l i e d  t o  app rox ima te  a n  a l t i t u d e  of  18,000 
f e e t  and t h e n  s h u t  o f f  f o r  a p e r i o d  of  one  minute.  The p r e s s u r e  
change shou ld  n o t  exceed t h e  e q u i v a l e n t  of  100 f e e t .  
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